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This invention relates to oscil]ators compris- 
Ing means for automatic frequency correction 
<AFC) on a control voltage. 
For automatic frequency correction oî an os- 
cillator it is known fo couple the frequency-de- 5 
terminating circuit oî the oscfllator of two fre- 
quency correctors, oî which one is realised as 
an electronic îrequency corrector, for example 
as a reactance tube circuit, and serres for rapid 
correction of comparatively small ïrequency de- I0 
viations, whereas the other ïrequency corrector 
comprises a mechanicaily movable control mern- 
ber and serres to correct comparatively great 
frequency deviations, the last-meni/oned fre- 
quency corrector not being active with small fre- 15 
quency variations on account of its mechanica] 
inertia. 
The generation of the AFC-voltages for the 
two frequency correctors requires the use of dis- 
criminators exhibiting different ranges which are 20 
matched to the control ranges of the frequency 
correctors fo be controlled, that is fo say the max- 
imum variation of the AFC-voltage in the case 
of the discriminator for the electronic frequency 
corrector takes place within a frequency range 
which is sma11 (for example o) as compared 
with corïesponding range of the other discrim- 
inator. 
When the two AFC-circuits are of the conven- 
tional construction, material difïerence in con- 30 
trol sensitivity is inherent in the greatly differ- 
ent control ranges, tie A/C-circuit comprising 
the electronic frequency corrector having a com- 
paratively small contro] range but a compara- 
tively high control sensitivity, which is bene- 
ficial to the ultimate stabilisation. 
It is known to win the AFC-voltage required 
for quick-action frequency correctors within a 
very narrow range of frequencies by means of 
a so-called beat discriminator, viz. by mixing of 40 
the control and oscfllator vo]tages. The other 
AFC-voltage may be derived either ïrom a fre- 
quency detector known per se comprising inter- 
connected, tuned oscfllatory circuits (so-ca]led 
tuned discriminator) or, for examp]e, from a so- 45 
called rotary-field discriminator of the type 
scribed in, for example, American patent speci- 
fication No. 2,044,749 or French patent specifica- 
tion No. 920,599. 
The object of the invention is fo provide a 50 
novel arrangement of circuits of the described 
type comprising two frequency correctors 
signed for different control ranges, which, whi]st 
retaining the contro] sensitivity, results in a 
cuit-arrangement which is more advantageous 35 
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in technical respect and which may u]timate]y 
be made cheaper than the aforementioned ar- 
rangements. 
According to the invention, in circuit-arrange- 
ments of the type under consideration which 
comprises two frequency correctors it suffices to 
utilise a discriminator circuit which is matched 
to the narrow control range of the e]ectronic fre- 
quency corrector, which discriminator circuit 
substantial]y provides a direct voltage upon sta- 
bilisation of the oscfl]ator voltage on the contro] 
voltage and which substantia]]y provides an al- 
ternating voltage with greatly different oscfl]ator 
and contro] voltage frequencies ,by the use of 
means which become active in the absence of 
the desired stabilisation and more particu]arly 
oï an AFC-direct voltage and which, as a result 
of shift of the operating point of the second ïre- 
quency character, cause the control range there- 
of to be scanned. 
It is observed that AFC-circuits are known 
COlnprising a beat discriminator and an e]ec- 
tronic frequency corrector in the ïorm oï a re- 
actance tube, in which, in order to ensure ]ock- 
ing in of the AFC-contro], a voltage pu]se is sup- 
plied to the contro] grid of the reactance tube 
when the AFC'-circuit is switched-in, this in or- 
der to bring about «scanning" of the control 
range of the frequency corrector. As a marrer 
of course, as a fuie only a portion of the maxi- 
mum avaflab]e control range of the reactance 
tube is controlled by the output voltage of the 
discriminator. In the circuit-arrangement ac- 
coïding to the invention the maximum AFC- 
voltage and the contro] range of the frequency 
corrector may be exact]y matched to one another 
in favour of the contro] sensitivity. 
The means for shifting the operating point of 
the second îrequency corrector comprise an aux- 
ilia.ry generator which provided an auxfliary 
ternating current having a frequency of which 
a ha]f period is greater than the period of rime 
required to traverse the contro] range of the sec- 
ond frequency corrector. 
The reactance tube provided in the first fre- 
quency corrector may serve as the auxi]iary gen- 
erator tube. 
In a further particu]ar]y adwntageous em- 
bodiment, the auxi]iary generator tube is con- 
'stituted by a discharge tube which is included in 
the supply ]ead to a control e]ectrode of the os- 
cfl]atoï tube and which a]so serres as the flrst 
frequency corrector by utflising it as a variable 
leak resistance. 
In this connection it is observed that it is 
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known per se to control the frequency of oscil- 
lations generated ,by an oscillator with the use 
of a discharge tube which is controlled by a con- 
trol voltage and which is included as a variable 
leak resistance in the grid lead of the oscillator 
(vide Belgian patent specification Io. 458,146). 
In order that the invention may be clearly un- 
derstood and readily caïried into effect, if wfll 
now be described more fully by reference fo the 
accompanying drawing. 
Fig. 1 shows a device according fo the inven- 
tion which comprises an electronic frequency 
corrector in the form of a reactance tube, where- 
as in the embodiment shown in Fig. 2 the elec- 
tronic frequency corrector used in a discharge 
tube connected as a variable leak resistance. 
In Fig. I, reference numeral  designates a 
triode which is used as an oscillator tube and 
of which the anode and the control grid are con- 
nected by way of coupling condensers 4, 42 to 
the extremities of a frequency-determining 
cillatory circuit 2 comprising a tuning condenser 
3 and a circuit coil 4. The cathode is connected 
to earth by way of a cathode resistance 6 shunt- 
ed by a condenser 5, a conter tap on the circuit 
coil 4 being a]so connected fo earth. The anode 
of the triode is connected by way of a choke 7 and 
a resistance-condenser circuit $ serving for 
smoothing fo the positive terminal 9 of a source 
of anode supply of which the negative terminal 
0 is connected to earth. 
The frequency-determining oscillatory circuit 
2 of the oscfllator --4 is connected fo two fre- 
quency correctors, of which che is realised as a 
reactance tube circuit and serves for quick cor- 
rection of small frequency deviations, whereas 
the other frequency corrector comprises a me- 
chanically movable control member and serres fo 
correct fairly great frequency deviatlons. 
The anode of the pentode  , which is used as 
a variable reactance, is connected by way of a 
coupling condenser 2 te an extremity of the 
frequency determining oscillatory circuit 2 to 
the oscillator --4, the cathode being connected 
t0 earth by way of a cathode resistance 4 
shunted by a condenser 3 fo obtain a suitable 
negative grid-bias. An a]ternating voltage de- 
rived from the frequency-determining oscilla- 
tory circuit 2 of the oscil]ator --4 is supplied te 
the control grid of the reactance tube   by way 
of a phase-shifting network comprising a con- 
denser 5 and a resistance 6. The tapping point 
of this network is capacitively coupled fo the 
control grid of the reactance tube . Such a 
reactance tube circuit is active as a reactance 
the value of which is adjustable by a control 
voltage. 
The reactance tube circuit is realised in such 
manner that maximum control sensitivity is 
0btained, but in this case a comparatively sma]l 
control range may only be realised. 
The second frequency corrector used for the 
correction of fairly great frequency deviations 
comprises a metal]ic control member , which 
is shaped in the form of a hollow piston mov- 
able in the axial-direction in a glass tube 7 
fllled with liquid, said control member compris- 
ing a central annular cote 9 of sort iron. The 
glass tube is surrounded by two energising coils 
9,.2, coil 2 being connected fo the anode sup- 
ply terminals 9,  by way of two resistances 22, 
23 connected in series and coil 20 being traversed 
by.an energising current dependent on the AFC- 
control voltage. The control member  will 
mov.e to the left or fo the right according fo the 
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value of the currents traversing the energising 
colis 29, 2. The movement of the right-hand 
extremity of the control member 8 varies the 
inductance of a control coil 24 surrounding the 
5 tube and connected para]lel fo the oscillatory cir- 
cuit coil  or a part thereof in that the control 
member  acts upon the magnetic reluctance 
of the coil field. The control coil 24 is prefer- 
ab]y decoup]ed magnetically with respect to the 
10 energising coi!s 29, 2 provided for movement of 
the control member , in order that upon varia- 
tions in the ctu.rents traversin the coils 2, 2, 
interfering currents induced in the control coil 
24 may be avoided. 
I According fo the invention, in the circuit- 
arangement shown it suflices fo use a discrimina- 
for which is matched te the narrow control range 
of the electronic frequency corrector without the 
catching range of the circuit being influenced 
20 fo a troublesome extent. Use is ruade of a dis- 
criminator circuit which substantially provides 
a direct voltage upon stabilisation of the oscil- 
lator voltage on the control voltage and substan- 
tially provides an alternating voltage of differ- 
25 once frequency with different oscillator and con- 
trol voltage frequencies, the discriminator cir- 
cuit being rea]ised in the ïorm of a push-pull 
mixing circuit used as a boat discriminator. 
The push-pu]l mixing circuit comprises two 
30 rectifiers 25, 26, which are connected, on the 
one hand, to the extremities of the secondary 
winding of a push-puil transformer 2, and, on 
the other hand, interconnected by way of the 
eries-connection of two equal output resistances 
35 2, 29 shunted by condensers. The oscfllator volt- 
age is supplied by way of a coupling condenser 
39 te the unction of the resistance 2, 29, which 
is connected to th conter tap of the second- 
ary windin of the transformer 2. ïuen a con- 
40 trol oscillation is supplied fo the primary wind- 
in of transformer 2, an AFC-voltage set up 
across the output impedance , 29 of the push- 
pull mixing circuit is supplied, by way of a low- 
pass fi]ter 3 and a resistance 32, fo the control 
5 grid of the pentode  which is connected as a 
variable reactance. 
\¥ith synchronism of the control and oscil- 
]ator voltages, an AFC-voltage is set up ai the 
low-pass fflter 3, the value and polarity of 
5o which vary with the value and polarity of the 
phase-difference between the two oscillations. 
In order fo ensure locking in of the AFC-circuit 
in the absence er the dsired stabilisation, that 
is fo say in the absence of a AFC-direct voltage, 
55 provision is ruade of means which, due to shift 
of the operating point of the second frequency 
corrector, cause the contro! rane thereof fo 
be scanned. 
The means for shifting the operating point of 
0 the second frequency corrector comprise an 
auxiliary generator which supplies an auxiliary 
alternating current having a frequency of which 
a half period is greater than the period of rime 
required for traversing the control range of the 
65 second frequm]cy corrector. 
The pentode  , which is connected as a vari- 
able reactance, is used for generating the aux- 
iliary alternatin current. To this end a test 
contact of a maximum relay 3 is included lu 
70 series with the * 
hea.ng cum'ent circuit, the ener- 
gisinoE winding of the said relay being included 
in the anode circuit of the pentode . The 
anode of the pentode   is connected by way of 
a choke $, the energising winding of the relay 
7 34, the energizing coil 2 of the second £requency 
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corrector and a smoothing filter 8 to the posi- 
tive terminal 9 of the anode voltage supply. 
At a certain value of the anode cuivrent of 
the pentode  , the maximum relay 34 is respon- 
sire and the test contact 33 interrupted, which 
results in the filament being cooled. The maxi- 
mum relay 34 is de-energized with retardation 
and the test contact 33 is again closed, vhere- 
after the anode current a.gain slow!y increased 
until the test contact 33 is again interrupted, etc. 
The arrangement described, making use of ther- 
mal inertia, thus permits of generating alternat- 
ing current of very low frequency (for example 
rom Ç to  cycle/sec.) of which a hall pe- 
riod is larger than the period of, say, 5 seconds 
which is required for traversing the control range 
of the second frequency corrector. No require- 
ments whatever are imposed upon the frequenc, 
stability of the generated alternating current, 
provided the aforementioned condition is ful- 
iïlled. 
When the discharge tube  is switched-in, 
the current traversing the energising coil 28 bas 
a value higher than that of the current for ener- 
gising the coil 2 and will thus bring about 
movement of the control member 8 to the left- 
hand side. When the discharge tube 
switched-off, the current traversing coil 28 de- 
creases and the higher energizing curret, of 
coil 2 wfll cause the control member to be 
moved to the right and the control range of 
the second frequency corrector to be traversed 
completely. In order to reduce this "rime of 
return," resistance 23 is shtuuted by a working 
contact 37 of re]ay 34. 
The negative grid-bias of the pentode ! is 
chosen fo be such that with different oscillstor 
and control voltage frequencies the current flow- 
ing through the energizing cofl 28 is subsal]- 
tially independent of the AFC-alternating volt- 
age then supplied to the tbe, whereas with syn- 
hronism of the two oscillations the anode cur- 
rent, as a result of an AFC-direct voltage of 
negative polarity, may considerably decrease and 
drop substantially to zero. 
If the starting point is constituted by the posi- 
tion at which the arrangement is switched-in, 
the operation thereof  as follows. OEhe test 
contact 33 and the working contact 3 of the 
relay 34 in the switched-off position a.re closed 
and open respective]y, tbe oscillator and contro] 
oscillation frequencies beigne dierent. It i s.s- 
sumed that the control member 8 upon switch- 
ing-in approximately occupies its central posi- 
tion. Switching-in the discharge tube  causes 
the control member 8 to be moved to tb.e ex- 
treme left-hand side. If in the mea.ntime syn- 
chronism between the oscillator and control volt- 
ages does hot occur, the relay $ is energised 
with the result that the test contact 33 is opened 
and the working contact  is closed. Any posi- 
tive AFC-voltage occurring causes quicker 
ponse of the relay 3. The control member 
then rapidly moves to the extïeme right-hand 
side, the complete control range being traversed 
belote the control member  again starts to 
move to the left as a result of the de-energisa.- 
tion of the maximum re!ay. If «luring the more- 
ment to the right, as a result of s]ort-perio 
chronism between the oscillator and control volt- 
ages, an AFC-voltage is supplied to the tube , 
this remains without effect due to the tube be- 
ing switched-off. If synchronism between the 
oscillator and control voltages occurs during 
the movement of the control member to the left, 
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the beat discriminator provides an AFC-direct 
voltage of negative polarity such that the cur- 
rent lïowing through the energising coil  de- 
creases and the control member remains in the 
5 position desired for synchronism, while the an- 
ode current of the tube   which is now limited 
by the AFC-voltage is insuflïcient to energise the 
maximum relay 3. The position is thus stable. 
Slow frequency variations of the oscillator volt- 
fo age with respect to the control oscillation wil] 
now be further followed by the two frequency 
correctors and rapid variations will be followed 
only by the reactance tube circuit. 
The device according to the invention shown 
, in FoEg. 2 differs from the arrangement shown in 
Fig. 1 in the construction of the electronic fre- 
quencY corrector. Identical elements are indi- 
cated by the saine reference numerals. 
In the embodiment shown in Fig. 2, the sup- 
20 ply lead fo the control grid of tube  includes . 
triode 3 which is used as an electronic frequency 
corrector and which comprises a cathode resist- 
ance 38 and a choke 48. The triode 3 con- 
stitutes a grid lea.k for the tube . 
,. The frequency of the oscillations generated by 
the tube  may be controlled by varying the in- 
ternal resistance of the tube S as a function of 
a control voltage supplied by way of the low-pass 
filter 3 to the control grid of triode 38 which 
.0 is connected by way of a leak resistance 3 to 
the cathode. 
The influence exerted by the direct grid-cur- 
rent upon the generated oscil!ator frequency is 
facilitated by utilising a small grid condenser  
5 with the oscil]ator tube . 
The tube  is adjusted in such ma.nneï that 
maximum control sensitivity is obtained, but in 
this case a comparatively small control range 
may only be realised. 
40 For generating the auxiliary alternating cur- 
rent which in the absence of the desired sta- 
bilisation due to shift of the operating point o 
the second frequency corrector causes the control 
range thereof to be scanned, a test contact 33 
4 of a maximum relay 34 is included in series with 
the heating-cul'rent circuit of tube 38, the wind- 
ing for energising the said relay being included 
in the anode circuit of the tube 3. 
The anode of the tube 38 is connected by way 
5) of the winding for energising the relay 34, a 
coil 28 for energising the second frequency cor- 
rector and a smoothing filter 3 to the positive 
terminal $ of the anode voltage supply. 
In this connection it is observed that the posi- 
5 tions of the energising coils 2, 2 are changed 
with respect to the embodiment shown in Fig. 1. 
When the tube 38 is switched-off, the energising 
cum'ent traversing coil  will cause the cont'o! 
member to move to the left-hand side. 
6) The operation of the circuit arrangement 
shown in Fig. 2 essentially corresponds to the 
device shown in Fig. 1. 
In addition to the method of scanning the 
control range as used in the described circuit, 
65 still other methods are possible. Thus, it is pos- 
sible to provide change-over contacts at the ex- 
tremities of the glass tube, which contacts are 
reversed by the control membr of the second 
frequency corrector. A further possibility con- 
7) sists in the use of a multivibrator circuit for gen- 
erating the alternating current of ]ow frequency. 
What I claim is: 
1. Automatic-frequency-control apparatus for 
eîfecting synchronism between the wave produced 
75 by an oscillation generator nd a source .of ço- 
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trol oscillations, comprising means fo combine 
said wave and said control oscillations to pro- 
duce a control voltage which in the condition 
where the frequencies are in synchronism is uni- 
directional and in the condition where the fre- 
quencies differ is alternating at a rate coïre- 
sponding to the frequency difference, a first elec- 
tronic frequency corrector coupled to said 2eneï 
ator and responsive to said contïol vo!tae fo 
vary the frequency of said generator within a 
predetermined control range in a direction and 
to an extent effecting frequency synchronm 
tween said wave and said control osei!!ations, a 
second frequency coïrector coupled to said 
erator to vary the frequency thereof within a 
control range which is wide relative to said pre- 
determined range, and means activatin said 
ond corrector in the absence of synchronim be 
tween said control oscillations and aid wave fo 
seanthe control range thereof periodica!ly. 
2. An arrangement, a set forth in claire î. 
wherein said first corrector is constituted by 
reactance tube. 
3. An arrangement, as set forth in c!aim 1, 
wherein said second corrector comprise a 
liquid-filled tube, a control member movably dis- 
posed within said tube and havin a portion 
thereoï formed of feïromanetic mateïil, elec- 
tromagnetic means for shifting said member 
accordance with an appiied control potentia!, 
and a cofl surrounding said tube at a position at 
which the inductance thereof depends on the 
position of the member relative thereto, said coii 
being coupled to said generator to voEry the oper- 
ating frequency thereof. 
4. Automatic-frequency-control appaïatus ïor 
effecting synchronism between the wave produced 
by an oscillation generator and a source of con- 
trol oscillations, comprising means to combine 
said wave and said control oscillations to pro- 
duce a control voltage which in the condition 
where the frequencies are in synchronism is uni- 
directional and in the condition wheïe the fre- 
quencies differ in alternating at a rate 
sponding to the frequency difference, a first elec- 
tronic frequency corrector coupled to said 2ener- 
ator and responsive to said contro! voltage to 
vary the frequency of said generator withir a 
predetermined control rnge in a direction and to 
an extent effecting frequency synchronism be- 
tween said wave and said control oscillations, a 
second frequency corrector coupled to said gen- 
erator to vary the frequency thereoî and pro- 
vided with a movable control member responsive 
to an applied control potentia!, said second coï- 
rector having a wide control range relative to 
said predetermined range, means to produce a 
periodic control potential in the condition where 
the frequencies of said wave and said control 
oscillations differ, and means to apply said 
periodic control potential to said second cor- 
rector to effect scanning of the control range 
thereof. 
5. Automatic-frequency-control apparatus îor 
effecting synchronism between the wave pro- 
duced by an oscillation generator having a 
resonant circuit and a soin'ce of control oscfl!a- 
tions, comprising discriminator means fo combine 
said wave and said control oscillations to produce 
a control voltage which in the condition where 
the frequencies are in synchronism is unidfl-ec- 
tional and in the condition where the fï'equencies 
differ in alternating at a rate correspondinç to 
the frequency difference, a first electronic fre- 
quencycorrector coup!ed to said generator and 
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responsive to said control voltage », vary the fre- 
quency of said generator in a direction and to an 
extent effecting frequency synchronism between 
soEid wave and said contïol oscillations, said first 
 corrector havi_ïg a predetermined control range, 
a second fïeque]cy corrector coupled to said gen- 
erator to vary the frequency thereof and pro- 
vided with a control member responsive to an 
applied control potential and movable within an 
]0 inductor coupled to said resonant circuit, said 
second corrector having a wide control rane 
relative fo said predetermined range, means re- 
sponsive to the absence of a unidirectional con- 
trol voltage to produce a periodic control poteri- 
e5 tial, and means to apply said periodic control 
potential to said second corrector to effect 
scanning of the control range thereof. 
6. An arrangement, as set forth in claire 5, 
wherein said control member effects scanning of 
20 the control range of the second corrector within 
a predetermined rime interval and wherein said 
periodic control potential is supplied by an aux- 
iliary generator producing an alternating current 
having a frequency of which a hall period is 
5 greater than said rime interval for scanning. 
7. An arrangement, as set forth in claire 6, 
wherein said auxiliary generator includes an elec- 
tron discharge tube provided with a filament and 
annode, a relay having an energizing coil and a 
'o normally closed switch actuated thereby, means 
to feed heating current through said switch to 
said filament, and means to apply a constant po- 
tential through said cofl to said anode, whereby 
when anode ctu'ï'ent attains a predetermined 
: value said switch is opened to tender said tube in- 
operative. 
S. Automatic-frequency-control apparatus for 
effcting synchronism between the wave pro- 
duced by an oscillation generator provided with 
40 a frequency determining circuit and a source of 
control oscillations, comprising a beat frequency 
discriminator to combine said wave and said 
contro! oscillations to produce a co]trol voltage 
which in the condition where the frequencies are 
 45 in synchronism is unidirectional and in the con- 
dition where the frequencies differ in alternating 
ata. rate corresponding to the frequency differ- 
ence, a first electronic frequency corrector in- 
ciuding a reactance tube across soEid frequency 
50 determining circuit and responsive to said con- 
trol voltage to vaïy the frequency of said gen- 
erator within a predetermined control range in 
a dfl'ection and fo an extrait eiïfecting frequency 
synchronism between said wave and said control 
». oscillations, said reactance tube including a 
cathode, a grid and an anode, the output of said 
discriminator being applied to said grid, a sec- 
ond frequency corrector coupled to said genera- 
tor fo vary the frequency thereof and provided 
ç; with a movable control member responsive to 
an applied control potential, said second cor- 
rectoï having a wide control range relative to 
said predetermined range, means responsive to 
the absence of said unidirectiona! control volt- 
 age to pïoduce a. periodic control potential, and 
means to apply said periodic control potential fo 
said second coïrector to effect scannin of the 
contïol range thereof. 
O. An arrangement, as set forh in claire o, 
: wherein said means to produce a periodic control 
potential includes said ïeactance tube and means 
to rentier said tube periodically operative. 
10. Automatic-freq]ency - controi apparatus 
for effecting synchronism between the wave pro- 
: duced by sri oscillation 2enerator provided with 
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a frequency determining circuit and a source 
of control oscillations, comprising a beat fre- 
quency discriminator for combining said wave 
and said control oscillations fo produce a con- 
trol voltage which in the condition where the 
frequencies are in synchronism is unidirectional 
and in the condition where the frequencies differ 
in aïternating ai a rate corresponding fo the 
frequency difference, a first electronic frequency 
corrector including a reactance tube coupled fo 
said frequency determining circuit and iespon- 
sire fo said control voltage fo vary the frequency 
of said generator within a predetermined con- 
trol range in a direction and fo an extent effect- 
ing frequency synchronism between said wave 
and said control oscillations, said reactance tube 
having a filament, a cathode, a grid and an 
anode, the output oî said discriminator being 
applied to said grid, a second frequency corrector 
coupled to said generator fo vary the frequency 
thereof and provided with a liquid-filled tube, a 
movable control member having a ferromagnetic 
portion and being disposed within said tube, first 
and second energizing coils surrounding said tube 
and an inductance surrounding said tube and 
coupled fo said frequency determining circuit, a 
relay having a normally closed switch, means fo 
supply current fo said filament through said 
switch, and a source of direct potential connected 
between said cathode and anode through said 
first coil and said relay, said second coil being 
connected across said source. 
11. An arrangement, as set forth in claim 10, 
wherein said second coil is connected fo said 
source through a resistance element, and where- 
in said relay further includes a normally open 
switch connected across a portion of said ele- 
ment. 
12. Automatic-frequency- control apparatus 
for effecting synchronism between the wave pro- 
duced by an oscillation generator and a source 
of control oscillations, said generator including 
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an electron discharge tube having a cathode, a 
grid and an anode, and a grid bias circuit, the 
magnitude of bias on said grid determining the 
îrequency of said generatoï, said apparatus com- 
5 prising a discriminator to combine said wave and 
said control oscillations to produce a control volt- 
age which in the condition where the frequencies 
are in synchronism is unidirectional and in the 
condition where the frequencies differ in alter- 
10 nating af a rate corresponding fo the frequency 
difference, a first electronic frequency corrector 
coupled fo said generator and responsive fo said 
control voltage fo vary the frequency of said gen- 
erator within a predeterrained control range in 
15 a direction and fo an extent effecting frequency 
synchronism between said wave and said con- 
trol oscillations, said fLrst corrector including a 
grid-controlled electron discharge device inter- 
posed in the grid circuit of said generator tube, 
20 the output of said discriminator being applied fo 
the grid of said device to vary the impedance 
thereof, a second frequency corrector coupled 
fo said generator fo v«ry the frequency thereof 
and provided with a movable control member 
25 sponsive fo an applied control potential, said sec- 
ond corrector having a wide control range rela- 
tive fo said predetermined range, means fo pro- 
duce a periodic control potential in the condition 
where the frequencies of said wave and said con- 
30 trol oscillations differ, and means fo apply said 
periodic control potential fo said second corrector 
fo effect scanning of the control range thereof. 
13, An arrangement, as set forth in claire 12, 
wherein said means fo produce a periodic control 
35 potential is constituted by an auxiliary genera- 
for including said electron discharge device and 
means fo tender said device periodically opera- 
tire. 
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